Purification and identification of subunit structure of the human mitochondrial DNA polymerase.
The mitochondrial DNA polymerase of HeLa cells was purified 18,000-fold to near homogeneity. The purified polymerase cofractionated with two polypeptides that had molecular mass of 140 and 54 kDa. The 140-kDa subunit was specifically radiolabeled in a photoaffinity cross-linking assay and is most likely the catalytic subunit of the mitochondrial DNA polymerase. The purified enzyme exhibited properties that have been attributed to DNA polymerase gamma and shows a preference for replicating primed poly(pyrimidine) DNA templates in the presence of 0.5 mM MgCl2. As in the case of mitochondrial DNA polymerases from other animal cells, human DNA polymerase gamma cofractionated with a 3'----5' exonuclease activity. However, it has not been possible to determine if the two enzymatic activities reside in the same polypeptide. The exonuclease activity preferentially removes mismatched nucleotides from the 3' end of a duplex DNA and is not active toward DNA with matched 3' ends. These properties are consistent with the notion that the exonuclease activity plays a proofreading function in the replication of the organelle genome.